HCIs interest in creativity support has extended beyond the realm of information-oriented professionals to the efforts of experience-driven collective communities. World of Warcraft machinima provides an opportunity to study networked creativity among a widely distributed and highly productive amateur community. We present an analysis of metadata gathered from the most viewed machinima on YouTube and WarcraftMovies. We demonstrate (1) a means for selecting an accessible corpus from a large population of videos, and (2) provide early evidence to support the claim that collective creativity develops over time and reaches a point of stabilization of production practices, technological infrastructure, aesthetic forms, and critical appreciation.
INTRODUCTION
Internet-based special interest communities have demonstrated enormous creativity and productivity in recent years, from Wikipedia and open source communities to art, craft, and multimedia communities, such as Second Life, Deviant Art, and Etsy.com, to name a few. Increasingly, such communities are the subjects of HCI research, as scholars seek to understand the organizational structures and productive processes that support these often bottom-up, non-traditional collaborations, such as knowledge management and quality control (Kriplean et al., 2007) . Other work has focused on community formation and maintenance (Kow and Nardi, 2010; Pearce, 2009) . Such research can influence the design of technologies intended to support community-level creative collaboration in both amateur (Bardzell, 2007) and professional communities (Aragon et al., 2009 ).
Much of this work, however, emphasizes the management and production of information; alternatively, we can consider creative participation in such communities in terms of experience. For while the production of information and knowledge is obviously central to communities such as Wikipedia, the incentive to have a certain kind of experience is also critical, especially so to entertainment, multimedia, and art-and craft-related communities. We follow (Dewey, 1934; McCarthy and Wright, 2004) in believing that creativity is frequently a quality or feature of a good experience. Thus, investigating the relationship between creativity and technology can simultaneously contribute to research on creativity-support technologies and good user experiences.
The present work focuses on the community surrounding World of Warcraft (WoW) machinima. World of Warcraft is a massively multiplayer online roleplaying game, with an estimated 12 million paying subscribers. Machinima refers to digital videos that are produced (i.e., set, acted out, and recorded) in video games. Most of these videos are 3-5 minutes in length, and in addition to showing actual, staged, and/or composited game play may also feature any combination of in-game sounds, original voice acting, original music, and recordings taken from popular culture (e.g., pop songs and movies). The WoW machinima community includes the video producers themselves, their audiences, and those who develop tools for them. In addition to studying the structure of the community and common production practices, we also seek to develop a historical understanding of the machinima videos themselves.
At this stage, we have two research objectives: (1) to identify a corpus appropriate to study and (2) to test the hypothesis that production techniques, content creation tools, and community standards coevolved and achieved a point of stability or critical mass. We begin by motivating (1). With tens of thousands of WoW machinima videos available online, we need to find a way to identify which subset of videos is most appropriate for study. One way is to sample randomly, a technique that could identify general content trends. However, our goal is not to sample the whole field, but rather to identify the most important videos. Doing so would provide us with the benefits of a canon, akin to the literary canon or the cinematic canon, i.e., an ability to trace the relationships among the most important videos over time, in terms of production techniques, semantic contents, and audience reception.
With even an approximation of a canon, we could be in a position to consider (2). We know from media studies and film history that new media forms are often made possible due to innovations in technology and also that it takes time for a community to learn how to use that technology to create stable aesthetic genres. For example, film historians note that whereas film became technologically possible in the 1890s, what we recognize today as modern cinema (e.g., a certain combination of shot composition, acting technique, editing, and storytelling) only came together around 1930. Of course, innovations in both technology and cinematic expression continue through to the present, but the first 40 years mark an especially dynamic period where the cinematic aesthetic was discovered and developed.
Thus, it is reasonable to suppose that WoW machinima similarly goes through a developmental period, in which the community collectively figures out how to produce, evaluate, and disseminate "good" (according to the community) WoW machinima. At some critical point according to this hypothesis, WoW machinima would stabilize as a genre, and future innovation would happen more incrementally thenceforth. The emergence itself of a new genre, both in terms of production techniques and a critical aesthetic, is a significant creative achievement in its own right, and it is this kind of achievement we hope to understand as an important outcome of certain online communities. When we seek to support the creativity of collectives, therefore, the evolution and stabilization of genres should be among the forms of creativity that we target.
METHODOLOGY
This paper reports a quantitative analysis on audience metrics of WoW machinima over time. This analysis not only helps us develop an approximation of a canon (we narrow the field to 205 top videos down from over 10,000), but it also provides early evidence that there is a watershed year, in which WoW machinima stabilizes as an aesthetic genre for its community: 2007.
One of the benefits of analysing Internet born amateur multimedia is the extensive metadata that is automatically generated alongside the media. For Internet video, metadata frequently includes the number of views, ratings, date posted, incoming referrals, uploader description, viewer comments, etc. We used such data to construct a corpus of videos to serve as a rough approximation of our final goal: the canon of the most important WoW machinima. Such a metadata-derived corpus lends itself to quantifiable/statistical analysis, since collected videos are already associated with rich historical data. However, a key limitation to this approach, to whose implications we'll return later in the paper, is the fact that such a corpus lacks any curation, i.e., confirmation from community experts that this corpus approximates the canon well.
The corpus developed for this project is based on videos uploaded to the two primary locations for World of Warcraft machinima: YouTube.com and WarcraftMovies.com. While many more sites were included in our original search for WoW machinima, it quickly became apparent that both YouTube and Warcraft Movies were the major sources of WoW machinima in terms of the total number of machinima posted to the site. YouTube hosts at least 7,500 WoW machinima-tagged videos (limitations in the YouTube search prevent a more precise measure) and Warcraft Movies hosts 3,746 machinima at the time of this writing.
Because YouTube.com is the major repository of WoW machinima, it was used as the "test" location to develop the metadata criteria for which machinima to include in the corpus. The number of views per video was selected as the primary criterion for inclusion because the number of views is both resistant to grouping (i.e., videos are less likely to have the same number of views as they are the same rating) and helps to incorporate a populist view of machinima (i.e., highly watched videos are likely watched for a reason, good or bad). A scraper recorded the view count from a significant sample of WoW machinima labelled videos on YouTube.com. In that sample, the top 5% (a conservative measure of the top percentile) of videos averaged 200,000 or more views each. As a result, 200,000 views became the cut off point for inclusion in the corpus.
Applying the criteria of 200,000 or more views to the population of WoW machinima labelled films on YouTube.com produced 190 films for inclusion in the corpus. The same metric applied to WarcraftMovies.com yielded only 15 videos for inclusion into the corpus for a total of 205 videos. More details about the corpus and a breakdown of the videos per location are available in Table 1. For each video in the corpus, the following metadata was collected: date posted, number of views, rating, uploader username, video description, and author/producer name when possible. Rating scales from YouTube.com and WarcraftMovies.com were normalized to a 0-100% scale for comparison across the two sites. Upload dates were adjusted for videos when the description noted that the video was a copy (machinima is sometimes removed for copyright violations and reuploaded at a later date). Author and uploader names were matched when information in the video description or the video itself identified the author and uploader as the same individual or group. Finally, the adjusted metadata for the WoW machinima corpus was analysed for significant relations. Our primary interest is in identifying trends among the number of authors/producers, number of videos, views, and ratings over time. Results from the analysis are presented in the following section.
RESULTS
In the following section, we present summary data about authors, videos, views and ratings for the collected machinima corpus. This data is then used to develop a number of models that illustrate significant changes in the number of videos, number of views, and video ratings over time. These individual models are then combined into a unified model that demonstrates an inverse relation between video views and ratings over time for WoW machinima. Table 2 presents a breakdown of data for all authors in the WoW machinima corpus. While the exact number of authors is unknown (authors might change their usernames over time), there are 99 unique author usernames in the corpus. These potential authors have an average of 1 video each with a range of 46 videos. Further, the average number of total views for each author is approximately 3.4m with a range of total views of 44m. In other words, views are not evenly spread among authors with a few key authors obtaining a very high number of views through some combination of celebrity status and a prolific production ethic.
The summary data for authors, videos, views and ratings (Table 2 ) combined with the individual data for celebrity machinima author "Oxhorn" (Table 3) demonstrate at the level of the author the potential impact of machinima as a form of amateur multimedia. However, what is lost in an emphasis on the author is an understanding of how the broader machinima landscape has shifted over time. Table 4 provides an entry point for a historical analysis by featuring a summary of key metrics for the machinima corpus by year. 2005-2006, 2005-2007, 2005-2009, 2006-2010, 2007-2008, 2007-2009, 2007-2010, 2008-2010, 2009-2010 . Like the model in Figure 1 , this data suggests that the number of videos with a significant number of views (>200k) 
Figure 2: Model of Total Views (k) by Year
In addition to the number of videos per year, the total number of views changes significantly over time. 2005-2006, 2005-2007, 2006-2008, 2006-2009, 2006-2010, 2007-2008, 2007-2009, and 2007-2010 . This data suggests that, along with the number of videos per year, the total number of views for videos in the corpus significantly increases from 2005-2007 and then decreases from 2008-2010.
Figure 3: Model of Average Video Views (k) by Year
While the model for total machinima video views by year demonstrates a global trend in views over time, the model of average video views in Figure 3 represents a local view that better displays the effects of breakout videos in any given year. A single factor analysis of variance (ANOVA) revealed a significant relation of average video views over time [f(5, 18) = 5.674, p < .01]. Post hoc tests identify that the following pairs are significant at the level of p < . 05: 2005-2006, 2005-2007, 2006-2008, 2006-2009, 2007-2008, and 2007-2009 . A single factor analysis of variance (ANOVA) demonstrates a significant relation of average video rating over time [f(5, 198) = 2.46, p < .04]. Post hoc tests identify that the following pairs are significant at the level of p < . 05: 2006-2009, 2006-2010, 2007-2008, 2007-2009, and 2007-2010 . This data suggests that unlike the number of videos and number of views, the ratings of videos decreased 
Figure 4: Model of Average Video Ratings (%) by Year
To better illustrate the trends between videos, views, and ratings over time, we developed the models presented in Figure 5 and Figure 6 . Figure  5 maps the model for number of videos in the corpus per year against a model for the total estimated number of new machinima per year. The total estimated number of machinima was derived from YouTube archive searching in one year increments for popular WoW machinima tags/labels and averaging the number of results. While this data is not expected to be accurate in an absolute sense for the number of videos in a year, the estimated machinima numbers do demonstrate a very strong upward trend in total new machinima per year. This significant upward trend sits in opposition to the trend for the number of videos in the corpus which decreases over time.
In Figure 6 the prior models for total video views, average video views, and average video ratings are combined on a standardized scale to visualize the relation between views and ratings. As presented in both Figure 6 and the prior models, view and ratings demonstrate an inverse relationship. 
DISCUSSION
As noted in the Introduction, the project presented in this paper is intended to serve two purposes: (1) to identify a WoW machinima corpus appropriate to study and (2) to test the hypothesis that production techniques, content creation tools, and community standards co-evolved and achieved a point of stability or critical mass. With respect to the first goal, our method of selecting videos based on the number of views was successful in reducing a potential population of videos of over 10,000 to a corpus of 205. However, the means for selecting this corpus raises important questions regarding how well the corpus represents the larger body of machinima.
As Figure 5 shows, the estimated number of new machinima per year increases steadily and dramatically from 2005-2010. However, the number of videos per year represented in our corpus does not increase consistently from 2005-2010. This suggests, in part, that over time the average number of views per video decreases with only an ever smaller percentage of new videos breaking into the elite group of machinima videos with more than 200,000 views. Thus, a machinima corpus identified by views alone results in a model wherein the representative breadth of the corpus declines (compared to the population of videos) while the relative popularity of the videos in the corpus improves over time. High view count videos from the later years may not represent the breadth of machinima available at that time, but they do represent an extremely select group of videos that manage to rise above an ever increasing number of peers-and do so with significantly high user ratings.
However, while a metadata driven corpus offers many benefits (e.g., ready analysability) this type of corpus is not guaranteed to meet all of the broader criteria/goals for a scholarly canon. In particular, the curatorial role of domain experts and critics is suppressed when relying on metadata to form a corpus. While the current corpus successfully represents a populist view of machinima based on measures of audience reception (views and ratings), the corpus does not directly account for the potential influence individual machinima videos have with the creators/producers of WoW machinima. As a result, the opinion of community experts (i.e., popular machinimators, leading machinima bloggers, etc.) is missing from this first pass at a WoW machinima corpus.
Beyond our intention to begin constructing a machinima corpus, this project aimed to provide early evidence of how a large networked creative community might stabilize an emerging digital media aesthetic over time. One of the ways to identify how and when a digital media production oriented community stabilizes is to identify trends in the reception of their product. Figure 6 illustrates such a trend between ratings and views for WoW machinima from 2005-2010.
From Figure 6 , we are able to refine our hypothesis concerning the stabilization of an online creative community. These numbers suggest an early period of novelty and experimentation wherein early machinima were capable of achieving great views (thereby inspiring more interest in the media) despite the relatively low quality of the videos themselves.
As an inverse to the growth phase of 2005-2007, the 2007-2010 stage of machinima maturity is marked in Figure 6 by a decreasing view count and increased ratings for machinima in this period. These numbers suggest that within the 2007-2008 year WoW machinima begins to stabilize in terms of community expectations. This maturity phase is perhaps most interesting in the context of the ever increasing number of total machinima videos (i.e., Figure 5 ) available at this time. In this stage, machinima is more available than ever, thereby creating more competition for views. As a result, views per video decline overall but those with high enough view counts to make it into the corpus are now doing so with significantly higher viewer ratings. We infer from this that the "right" viewers are increasingly able to find the "right" machinima, which suggests an increasing level of sophistication both among the viewing audience (which is able to find "good" films among the many) and the producer (who is able to target their films at niche audiences for higher ratings).
The data presented here of the increasing size, stabilization, and sophistication of the WoW machinima community serves as preliminary evidence of our hypothesis that bottom-up collective creative practices take a certain amount of time to develop and sustain themselves. Certainly, the development of a thriving aesthetic genre in the form of WoW machinima is a testament to the efforts of machinima producers and consumers to hone their medium. In particular, the data provided in this paper points to the success of the community in appropriating and maximizing the use of a video dissemination network to ensure that good videos (as defined by the community) get to the right audiences.
CONCLUSION
The structures and practices of online creative communities are of great interest to HCI, one of the key fields responsible for creativity support technologies. Creative networked communities like that of WoW machinima producers manifest their creative practices in often novel ways by leveraging a combination of highly emergent, bottom-up collaboration; networked (and often custom-made) production tools such as the WoW Model Viewer (wowmodelviewer.org), a topic not discussed here, but see (Kow and Nardi, 2010) ; and a clustering of emergent achievements that are significant and yet not clearly articulated or intended as a long-term goal.
For WoW machinima, we argue the primary achievement was the co-emergence of a new digital media aesthetic that is a fit for, and appreciated by, the burgeoning WoW community. Several other accomplishments were supports to that primary achievement, including the emergence of community-created machinima production tools (e.g., the WoW Model Viewer); an expressive visual language that enables video producers to express themselves in a way that resonates with the broader WoW community while relating meaningfully to other major machinima communities (e.g., Halo); a dissemination network that enables video producers and audiences to find each other; and an amateur critical theory of what constitutes "good" WoW machinima shared by the community. In future work, we will study each of these accomplishments. Supporting these sorts of emergent yet valuable creative achievements by loosely organized populations of thousands over a period of years, be they made up of scientists or a video game machinima community, is increasingly part of HCI's creativity support agenda.
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